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We claim: 

1 . A chemical processing microsystem comprising 
..... .. four or more microreactors formed in a plurality of adjacent laminae, each of the 

four or more microreactors comprising a surfate defining a reaction cavity having a 
volume of not more than about 3 ml for canning out a chemical reaction of interest, an 
inlet port in fluid communication with the4eaction cavity, and an outlet port in fluid 
communication with the reaction cavity^ and 

a fluid distribution system for^upplying one or more reactants from one or more 
external reactant sources to the inlet/port of each of the four or more microreactors and 
for discharging a reactor effluent from the outlet port of each of the four or more 
microreactors to one or more orfernal effluent sinks, 

at least one of the plurality of laminae being a material-containing laminate that forms a 
portion of the cavity-defining surface of the four or more microreactors, the material- 
containing laminate comprising a substrate and at least four materials arranged on the 
substrate such that they fee individually resident in the reaction cavities of the four or 
more microreactors, 

the four or m^re^nicroreactors tbeirig accessible for loading the material- 
containing laminater prior to carrying out the chemical reaction of interest, and for 
unloading the ma/bjfial-containing lam/nate after the chemical reaction of interest. 

2. Th^ rrficrosystem of cl^fm 1 further comprising a releasable seal between the 
material-contaimng laminate and one orptfre adjacent laminae in which the 
microreactors are formed? 



icrosystem of claim 2 wherein the releasable seal is a gasket. 



4. The microsystem of claim 2 wherein the releasable seal is a graphite gasket. 



5. The microsystem of claim 1 wherein the microsystem comprises 
a first laminate having first and second surfaces in spaced, substantially parallel 
relationship to each other, and an array of the at least four materials, 

a second laminate having a first surface in releasable contact with the second 
surface of the first laminate, a second surface in spaced, substantially parallel relationship 
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to the first surface, and an array of four or more wells defined by inferior edges of the 
first surface of the second laminate and by interior surfaces of the^econd laminate, the 
array of wells having an arrangement that corresponds to the array of at least four 
materials formed in the first laminate, such that taken together/ the first and second 
5 laminates form an array of four or more material-containing microreactors. 

6. The chemical processing microsystem of dairy 1 wherein the microsystem 
comprises 

a first laminate having first and second surface^ in spaced, substantially parallel 
10 relationship to each other, and an array of the at leas/ four materials, 

a releasable seal adjacent the second surface of the first laminate, 
a second laminate having a first surface adjacent the releasable seal, a second 
surface in spaced, substantially parallel relationship to the first surface, and an array of 
four or more apertures defined by interior ecjges and interior surfaces of the second 
15 laminate, and 

J a third laminate having a first surface bonded to the second surface of the second 

laminate such that, taken together, the /econd and third laminates form a composite 



C3 \ 

f y : substructure comprising an array of flSur or more wells defined by the interior edges and 

interior surfaces of the secondjaffimatoand those portions of the first surface of the third 
20 laminate circumscribed b/such interior edges, 
\ * i the array of wejis formed in the composite substructure having an arrangement 

rij i that corresponds to die array gf the j tjba^y four materials of the first laminate, such that 

W taken together, theiirst, second and thir^/laminates form an array of four or more 

q } matenal-containirfg microreactors. 

25 

7. A cheknical Accessing microsystem comprising 
four or morermicroreactors formed in a plurality of adjacent laminae, each of the 
four or more microreactors comprising a surface defining a reaction cavity having a 
i volume of not moce than about 3 ml for carrying out a chemical reaction of interest, an 

30 inlet port in fluid/communication with the reaction cavity, and an outlet port in fluid 
communication with the reaction cavity, and 

a fluicy distribution system for supplying one or more reactants from one or more 
external readtant sources to the inlet port of each of the four or more microreactors and 
for discharging a reactor effluent from the outlet port of each of the four or more 

-100- 



EMLN: 49356Q624US/ ^ocket No. 99-01CIP1 



rnicroreactors to one or more external effluent sinks, 

at least one of the plurality of laminae Joeing a material-containing laminate that 
forms a portion of the cavity-defining surface of the four or more rnicroreactors, the 
material-containing laminate comprising a pbstrate and at least four materials arranged 
on the substrate such that they are individually resident in the reaction cavities of the four 
or more rnicroreactors, the material-containing laminate having an essential absence of 
fluid distribution components. 

8. The microsystem of claim jl wherein the material-containing laminate further 
has an essential absence of temperatiAe control components. 

9. The microsystem of claim 7 wherein the material-containing laminate consists 
essentially of the substrate and ttyfe at least four materials. 

10. The microsystem of claim 7 wherein the material-containing laminate consists 
of the substrate and the at lea/t four materials. 

1 1 . The microsystejm of claim 7 wherein the rnicroreactors are substantially 
coplanar with each others 

1 2. The microsystem of claim 7 wherein the at least one surface of the material- 
containing lamMatelsln v Keleasable contact with a surface of adjacent laminae in which 
the microremrtors are forme 



13. / The microsystem of claim 7 further comprising a releasable seal between the 
material containing laminate and one or more adjacent laminae in which the 
microreqctorsfare formed. 

14. VA^nemical processing microsystem comprising 
fonr or more rnicroreactors, each of the four or more rnicroreactors comprising a 

surface /efining a reaction cavity having a volume of not more than about 3 ml for 
carrying out a chemical reaction of interest, an inlet port in fluid communication with the 
reaction cavity, and an outlet port in fluid communication with the reaction cavity, 

a film of material on at least a portion of the surface defining the reaction cavity 
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of each of the four or more microreactors, the material being selected from the group 
consisting of inorganic materials, metal-ligand materials and non-biological organic 
materials, and 

a fluid distribution system for supplying one or more reactants from one or more 
5 external reactant sources to the inlet porjf of each of the four or more microreactors and 
for discharging a reactor effluent from me outlet port of each of the four or more 
microreactors to one or more external effluent sinks. 

15. The chemical processing microsystem of claim 14 wherein at least four 
10 materials are individually resident as surface films in the four or more microreactors. 

1 6. The chemical processing microsystem of claim 1 4 wherein the material film 
is formed by a method selected fipm physical vapor deposition, chemical vapor 
deposition, plasma-assisted chemical vapor deposition, electrodeposition, 

15 electrochemical deposition, coming techniques, or solution-based techniques. 

1 7. The chemical processing microsystem of claim 14 wherein the material film 
is formed by solution-basedAechniques. 

20 18. The chemical processing microsystem of claim 14 wherein the material film 

is formed by sol-gel techniques. 

1 9. The chi^ni^Nprocessing microsystem of claim 1 4 wherein the material film 
is prepared by ^method that includes forming a film of a catalyst support material on at 

25 least a portioniof thefiurfa<^fnat can define the reaction cavity, and impregnating the 
catalyst support marakf with a catalyst or a catalyst precursor. 

20. A^h^mical processing microsystem comprising 

ten or more microreactors, each of the ten or more microreactors comprising a 
30 surface defining a reaction cavity having a volume of not more than about 3 ml for 

carrying out alchemical reaction, an inlet port in fluid communication with the reaction 
cavity, and an outlet port in fluid communication with the reaction cavity, and 

a fluid distribution system for supplying one or more reactants from one or more 
external reactant sources to the inlet port of each reaction cavity and for discharging a 
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reactor effluent from the outlet port of each reactionfcavity to one or more external 
effluent sinks, the distribution system comprising a/manifold comprising one or more 
common ports adaptable for fluid communication with one or more external reactant 
sources or one or more external reactor effluent sinks, ten or more terminal ports 
5 adaptable for fluid delivery to or fluid recovery from the ten or more microreactors, and a 
distribution channel providing fluid communication between the one or more common 
ports and each of the ten or more terminal ports, the ratio of the number of terminal ports 
to the number of common ports being not less than about 10:1. 

10 21. The microsystem of claim 20 comprising twenty or more microreactors 

wherein the ratio of the number of terming ports to the number of common ports is not 
less than about 20:1. 

22. The microsystem of claim 2fo comprising thirty or more microreactors 
15 wherein the ratio of the number of terminal ports to the number of common ports is not 

less than about 30:1. 

23. The microsystem of cfaim 20 comprising fifty or more microreactors wherein 
the ratio of the number of terminal ports to the number of common ports is not less than 

20 about 50:1. 

24. The micros^steid o^claip 20 comprising one-hundred or more microreactors 
wherein the ratio ofyflie njimber oj^terminal ports to the number of common ports is not 
less than about 100:1. 

25 

25. The iticroflystem ofc claim 20 wherein the fluid distribution system comprises 
a manifold having substantially the same resistance to flow between the one or more 
common ports and each of the ten or more terminal ports, such that the fluid distribution 
system provides substantially the same flow through each of the ten or more 

30 microreactors. 

26. The/microsystem of claim 20 comprising sixteen or more microreactors, 
wherein the fluid distribution manifold comprises 

a common port adaptable for fluid communication with one or more fluid sources or 
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sinks, 



2 n terminal ports adaptable for fluid delivery to or fluid recovery from 2 n 
microcomponents, n being an integer not le/s than 4, and 

a distribution channel providing fluid communication between the common port and each 
of the 2 n terminal ports, the distribution /hannel having a hydraulic radius of not more 
than about 2.5 mm and comprispg^Xchaiuiel sections connected with each other 
through 2 n -l binary junctio^feach off the 2M channel sections having at least three 
access ports serving as tKe commop port, as a connection port for a binary junction, or as 
a terminal port. 

27. The ijtficrosystemy6f claim 26 whereip the 2 n -l channel sections are linear 
channel sectior 



fcsf ■ 
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28. 



microsystem of claim 26 wherein the'ten or more microreactors are 



1 5 arranged in k substantially planar array wi£ 
microreactor / cm 2 . k 



lar density of not less than about 1 



29. l$s& Microsystem of claim 20 wherein the ten or more microreactors are 
formed in a fttfality/6f laminae. 



30. pie microsystem of claim 20 wherein the ten or more microreactors are 
formed in/a plurality of laminae, and the fluid distribution manifold is formed in at least 
one laminate other than the laminae in which the ten or more microreactors are formed. 

25 M . The microsystem of claim 20 wherein the chemical processing microsystem 

ler comprises at least ten different candidate materials individually resident in the ten 
or fnore microreactors. 



32. A chemical processing microsystem comprising 
30 / four or more microreactors, each of the four or more microreactors comprising a 

surface defining a reaction cavity for carrying out a chemical reaction, the reaction cavity 
having a volume of not more than about 3 ml and a geometry defined by ratios of 
distances X, Y, and Z measured within the reaction cavity along three mutually 
orthogonal lines having a common point of intersection at a midpoint of the longest line, 
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Z, the X:Z and Y:Z ratios each ranging from about 1 :2 to about 1 : u an inlet port in fluid 
communication with the reaction cavity, and an outlet port in fhjm communication with 
the reaction cavity, and 

a fluid distribution system for supplying one or moreteactants from one or more 
5 external reactant sources to the inlet port of each of the four or more microreactors and 
for discharging a reactor effluent from the outlet port of/ach of the four or more 
microreactors to one or more external effluent sinks. 

33. The microsystem of claim 32 whereuiyOie volume of the reaction cavity is not 
10 more than about 1 jil 

34. The microsystem of claim 32 wlaerein the X:Z and Y:Z ratios each range from 
about 2:3 to about 1:1. 

15 35. The microsystem of clam/32 wherein the X:Z and Y:Z ratios each range from 

about 3 :4 to about 1:1. 



36. The microsystem ofrclaim 32 wherein the X:Z and Y:Z ratios are each about 



1:1. 



37. The microsystem of claifH<?2 wherein the chemical processing microsystem 
further comprises at least four different candidate materials individually resident in the 
four or more micromotors. 



25 38. A chemical processing microsystem comprising 

four or mo/e microreactors, each of the four or more microreactors comprising a 
surface defining a reaction cavity having a volume of not more than about 3 ml for 
carrying out a chemical reaction, the volume of at least two of the four or more 
microreactors being different, an inlet port in fluid communication with the reaction 

30 cavity, and an outlet port in fluid communication with the reaction cavity, and 

a fluid distribution system for supplying one or more reactants from one or more external 
reactant sources to the inlet port of each reaction cavity and for discharging a reactor 
effluent fr/m the outlet port of each reaction cavity to one or more external effluent 
sinks. 
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39. The chemical processing microsystem of claim 3 y wherein the volume of at 
least four of the four or more microreactors is different. 

5 40. A chemical processing microsystem comprising 

four or more microreactors, each of the four dx more microreactors comprising a 
surface defining a reaction cavity having a volume'of not more than about 3 ml for 
carrying out a chemical reaction, an inlet port in/fluid communication with the reaction 
cavity, and an outlet port in fluid communication with the reaction cavity, the four or 

10 more microreactors being arranged in a substantially planar array and having a planar 
density of not less than about 5 microreactors / cm 2 , and 

a fluid distribution system for supplying one or more reactants from one or more 
external reactant sources to the inlet oprt of each reaction cavity and for discharging a 
reactor effluent from the outlet port^of each reaction cavity to one or more external 

15 effluent sinks. 

41 . The microsystem of claim 40 wherein the microreactors are arranged in a 
substantially planar array with a planar density of at least 1 0 microreactors / cm 2 . 

20 42. The microsystem of claim 40 wherein the microreactors are arranged in a 

substantially planar aryay with a planar density of at least 25 microreactors / cm 2 . 

43. Tne microsystem of o\pkixi 40 wherein the microreactors are arranged in a 
substantially planar array^idia planar density of at least 50 microreactors / cm 2 . 



25 



44. | TW microsystem of claim 40 wherein the chemical processing microsystem 
further co^/ises at least four different candidate materials individually resident in the 
four or more microreactors. 



30 45. / A chemical processing microsystem comprising 

bur or more microreactors, each of the four or more microreactors comprising a 
surfac& defining a reaction cavity having a volume of not more than about 3 ml for 
carrying out a chemical reaction, an inlet port in fluid communication with the reaction 
cavity, and an outlet port in fluid communication with the reaction cavity, 
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a fluid supply system for supplying one or more reactant/ from one or more 
external reactant sources to the inlet port of each reaction cavil? 

four or more microseparators, each of the four or more microseparators 
comprising a surface defining a separation cavity for sepaj&ting at least one component 
of a reactor effluent, an inlet port in fluid communication with the outlet port of one of 
the microreactors for receiving the reactor effluent thef efrom, and an outlet port in fluid 
communication with the separation cavity for discharging the separated effluent 
therefrom, and 

a fluid discharge system for discharging A reactor effluent from the outlet port of 
each separation cavity to one or more external/effluent sinks. 

46. The microsystem of claim 45 Wherein the chemical processing microsystem 
further comprises at least four different candidate materials individually resident in the 
four or more microreactors. 

47. The microsystem of claim 45 wherein the microseparators further comprise an 
adsorbent material that is substantially selective to a reaction product of interest. 



48. The microsystenyof claim 45 wherein the microseparators are formed in a 
plurality of adjacent lamWe, at/least one of the laminae being an adsorbent-containing 
laminate comprising a substrate ajafl one or more adsorbent materials for adsorbing at 
least one component of the^ctor effluent, the microsystem further comprising a 



releasable seal 
laminae in whi 



49. 



?nent < 

]bettye,enthe adsorbent-containing laminate and one or more adjacent 
:h tftfe microseparators are formed. 



The microsystem of claim 45 wherein the four or more microreactors are 

formed in a plurality of laminae and the four or more microseparators are formed in a 

I 

plurality of laminae. 



50. / The microsystem of claim 45 wherein the four or more microreactors are 
formed in a plurality of adjacent laminae, at least one of the laminae being a candidate 
material-containing laminate comprising a substrate and the at least four candidate 
materials at separate portions of the substrate, and the four or more microseparators are 
formed in a plurality of adjacent laminae, at least one of the laminae being an. adsorbent- 
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containing laminate comprising a substrate and one or more adsorbent materials for 
adsorbing at least one component of the reactor effluent. 

5 1 . The microsystem of claim 45 wherein the fotu/or more microreactors are 
5 formed in a first plurality of laminae and the four or more microseparators are formed in 

a second plurality of laminae, the microsystem further comprising a temperature control 
block between the first plurality of laminae and the sfecond plurality of laminae. 

52. The microsystem of claim 45 wherein the four or more microreactors and the 
10 four or more microseparators are formed in a common plurality of laminae. 

53. The microsystem of claim 45 wherein each of the four or more microreactors 
are substantially coplanar with each othe/ and each of the four or more microseparators 
are substantially coplanar with each otfyer. 

15 

54. The microsystem of claims 1, 7, 14, 20, 32, 40 or 45 wherein the reaction 
cavity has a volume of not more ti/an about 100 pi. 

55. The microsystem of claims 1, 7, 14, 20, 32, 40 or 45 wherein the reaction 
20 cavity has a volume oforifmore than about 10 pi. 

56. The m^osy^m ofcjlaims 1 , 7 or 1 5 wherein the at least four materials are at 
least four differe/t materials. 



25 



57. The 
selected from t 
non-biological 



microsystem of claims 1 or 7 wherein the at least four materials are 
oup consisting of inorganic materials, metal-ligand materials and 
/sjnic materials. 



58. The microsystem of claims 20, 32, 40 or 45 further comprising at least four 
30 different candidate materials individually resident in the reaction cavities of the four or 
more microreactors, the at least four candidate materials being selected from the group 
consisting/of inorganic materials, metal-ligand materials and non-biological organic 
materials/ 
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59. The microsystem of claims 1, 7, 14, 20, 32, 40 or 45, comprising one-hundred 
or more microreactors and at least one-hundred different candidate materials 
individually resident in the reaction cavities of the one-hundred or more microreactors, 
the at least one-hundred candidate materials being selected from the group consisting of 
inorganic materials, metal-ligand materials and non-biological organic materials. 

60. The microsystem of claims 1, 7,-14, 20, 32 o/ 45 wherein the microreactors 
are arranged in a substantially planar array with planatf density of not less than about 1 
microreactorV cm 2 . 



10 



61. A chemical processing microsystem comprising 

two-hundred-fifty or more microreactors; each of the two-hundred-fifty or more 
microreactors comprising a surface defining a/reaction cavity having a volume of not 
more than about 1 0 |il for carrying out a chemical reaction, an inlet port in fluid 
1 5 communication with the reaction cavity, an^ an outlet port in fluid communication with 
the reaction cavity, / 

at least four materials individually resident in the reaction cavity of separate 
I microreactors, each of the materials comprising an inorganic material, a metal-ligand or a 

\ non-biological organic material, and/ 

j 20 a fluid distribution system for supplying one or more reactants from one or more 

| external reactant sources to the inlet port of each reaction cavity and for discharging a 

1 reactor effluent from the oytiet-jiprt of each reaction cavity to one or more external 

: effluent sinks. 



25 62. The mien 



hundred-fifty or mode microreactors/has a volume of less than about 10 |il. 

63 . The micr os)tete»r1)f claim 6 1 wherein the reaction cavity of each of the two- 
hundred-fifty or more/microreactors has a volume of not more than about 5 \ih 

64. The microsystem of claim 61 wherein the reaction cavity of each of the two- 
hundred-fifty or more microreactors has a volume of not more than about 1 

65. Th^/microsystem of claim 61 wherein the amount of the candidate material in 
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systerti of claim 61 wherein the reaction cavity of each of the two- 
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each of the candidate-material containing microreactors is not more than about 5 mg. 

66. The microsystem of claim 61 wherein the amountyof the candidate material in 
each of the candidate-material containing microreactors is n/t more than about 1 mg. 

5 / 

67. The microsystem of claim 6 1 wherein the capfaidate material comprises an 
inorganic material. 

68. The microsystem of claim 61 wherein $fe candidate material comprises a 
10 metal-ligand. 

69. The microsystem of claim 61 wherein the candidate material comprises a non- 
biological organic material. 

15 70. The microsystem of claim 6Y wherein the candidate material consists 

essentially of elements or compounds ielected from the group consisting of an inorganic 
material, a metal-ligand and a non-biological organic material. 

7 1 . The microsystem of c/aim 6 1 wherein the candidate material is a film of 
20 material formed on a surface ofithe reaction cavity. 

72. The microsystenyof claim 6 1 comprising four-hundred or more 
microreactors. 

y 

25 73. The j/nicrosy/teip4f claim 61 comprising one-thousand or more 

microreactors. 

74. The ntf c/osystem of claim 6 1 wherein the at least four materials are at least 
four different mateaials. 



30 



75. The microsystem of claim 61 wherein at least eight different candidate 
materials are individually resident in the reaction cavities of separate microreactors. 

76. Tne microsystem of claim 6 1 wherein at least fifty different candidate 
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materials are individually resident in the reaction cavities df separate microreactors. 

77. The microsystem of claim 61 wherein at least, two-hundred-fifty different 
candidate materials are individually resident in the reaction cavities of separate 
microreactors. 

78. The microsystem of claim 6 1 wherein different candidate materials are 
individually resident in the reaction cavities of a/least 90% of the microreactors. 

79. The microsystem of claim 61 wherein the reaction cavities have a volume that 
is substantially the same for each of the microreactors. 

80. The microsystem of claim 61 wherein the reaction cavities have a volume that 
is different for at least two of the microreactors. 

81 . The microsystem of claigA 61 wherein the fluid distribution system consists of 
passive microcomponents. 

82. The microsystem of Zlaim 61 further comprising an analytical detection 
system in fluid communication with the outlet port of one or more of the microreactors. 

83. The microsystem of claim 61 wherein each of the two-hundred-fifty or more 
microreactors is accessible rar loading candidate catalyst materials prior to carrying out 
the chemical reaction of/nter;est and for unloading materials after the chemical reaction 
of interest. 

84. The Jniq/iisystem of claim 61 wherein a portion of the reaction cavity- 
defining surface ofyeach of the two-hundred-fifty or more microreactors is formed by a 
material-containing laminate comprising a substrate and the at least four materials at 
separate portionyof the substrate. 

85. The microsystem of claim 61 wherein the microreactors are formed in a 
plurality of adjacent laminae. 
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86. The microsystem of claim 61 wherein the microreactors are formed in a 
plurality of adjacent laminae, at least one of the laminae being a material-containing 
laminate comprising a substrate and the at least four materials at separate portions of the 
substrate, the microsystem further comprising a releasaple seal between the material- 

5 containing laminate and one or more adjacent lamina^rin which the microreactors are 
formed. 

87. The microsystem of claim 61 wherein tfie microreactors are formed in a 
plurality of adjacent laminae, at least one of the liminae being a material-containing 

10 laminate comprising a substrate and the at leasttfbur materials at separate portions of the 
substrate, the material-containing laminate haying an essential absence of fluid 
distribution components. 



88. The microsystem of claim 61 wherein the microreactors are formed in a 
15 plurality of adjacent laminae, at least ona of the laminae being a material-containing 
laminate comprising a substrate and therat least four materials at separate portions of the 
substrate, the material-containing lam/nate having an essential absence of temperature 
control components. 
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89. The microsystem of cmim 61 wherein the fluid distribution system comprises 
a manifold comprising at least one common port adaptable for fluid communication with 
one or more external reactant sources or one or more external reactor effluent sinks, two- 
hundred-fifty or more terminal ports adaptable for fluid delivery to or fluid recovery 
from the two-hundredTflfiy^n: more microreactors, and a distribution channel providing 
fluid communication betwgfen^the at least one common port and each of the two-hundred- 
fifty or more terminal porfs, tne ratio of the number of terminal ports to the number of 
common ports bei: lg rfot/Iess than about 10:1. 



90. The mi 



/stem of claim 89 wherein the ratio of the number of terminal 



30 ports to the number of common ports is not less than 1 00: 1 . 



9 1 . The microsystem of claim 89 wherein the ratio of the number of terminal 
ports to the number of common ports is not less than 200: 1 . 
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92. The microsystem of claim 61 wherein the fluid-distribution system comprises 
a fluid distribution manifold comprising a i ommon port adaptable for fluid 
communication with one or more external reacta$ft sources or one or more external 
effluent sinks, 

5 2 n terminal ports adaptable for fluid delivery to or fluid recovery from 2 n 

microreactors, n being an integer not less than 4, and 

a distribution channel providing fluid communication between the common port 

and each of the 2 n terminal ports, the distribution channel comprising 2 n -l channel 

sections connected with each other through 2 n -l binary junctions, each of the 2M 
10 channel sections having at least three access ports serving as the common port, as a 

connection port for a binary junction, dr as a terminal port. 
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93. The microsystem of claim 92 wherein each of the channel sections are linear. 
15 94. The microsystem of claim 92 wherein n is an integer of not less than 6. 

95. The microsystem oyclaim 92 wherein n is an integer of not less than 8. 

96. The microsystenyof claim 92 wherein the microreactors are arranged in a 
20 substantially planar array With a planar density of at least 1 microreactor / cm 2 . 

97. The microsys/em of claim 6 1 wherein the reaction cavity of each of the two- 
hundred-fifty or more microreactors has a geometry defined by ratios of distances X, Y, 
and Z measured witWdie reaction cavity along three mutually orthogonal lines having a 

25 common point of imefrsection at a midpoint of the longest line, Z, the X:Z and Y:Z ratios 
each ranging from about 1 :2 to about 1:1. 



30 



98. Thei 
about 2:3 to abcMtll:!. 



of claim 97 wherein the X:Z and Y:Z ratios each range from 



99. Th^microsystem of claim 97 wherein the X:Z and Y:Z ratios each range from 
about 3:4 to apout 1:1. 



1 00. Tpe microsystem of claim 6 1 wherein the microreactors are arranged in a 
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substantially planar array with a planar density of at least 1 microreactor/cm 2 . 

101. The microsystem of claim 6 1 wherein thfe microreactors are arranged in a 
substantially planar array with a planar density, of It least 5 microreactors / cm 2 . 



102. The microsystem of claim 61 wherein the microreactors are arranged in a 
substantially planar array with a planar density of at least 10 microreactors / cm 2 . 

1 03. The microsystem of claim 61 wherein the microreactors are arranged in a 
10 substantially planar array with a planar density of at least 5 microreactors / cm 2 and the 

reaction cavity of each of the two-hundred/fifty or more microreactors has a volume of 
not more than about 1 jxl. 



C3 



104. The microsystem of claim 6fl further comprising two-hundred-fifty or more 
15 microseparators, each of the two-hundred-fifty or more microseparators comprising a 

surface defining a separation cavity fpr separating at least one component of the reactor 
effluent, an inlet port in fluid communication with the outlet port of one of the 
microreactors for receiving the realtor effluent therefrom, and an outlet port in fluid 
communication with the separatiqlfi cavity for discharging the separated effluent 
20 therefrom. 

105. The microsystem of claim 1 04 wherein the microseparators further comprise 
an adsorbent material. 



25 1 06. The microsystem of claim 104 wherein the microseparators are formed in a 
plurality of adjacent laminae, at least one of the laminae being an adsorbent-containing 
laminate comprising a sucskate and one or more adsorbent materials for adsorbing at 
least one component of me/reactor effluent, the microsystem further comprising a 
releasable seal betwe^a/ttie adsorbent-containing laminate and one or more adjacent 



30 laminae in which 



the microseparators are formed. 



1 07. The microsystem of claim 6 1 wherein 

the two-hundred-fifty or more microreactors are formed in a plurality of adjacent 
laminae and are anjanged in a substantially planar array with a planar density of at least 
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about 1 microreactor / cm 2 , at least one of the laminae being a material-containing 
laminate comprising a substrate and at least eight different candidate materials at separate 
portions of the substrate, the material-containing laminate having an essential absence of 
fluid distribution components, 

5 the fluid distribution system comprises af manifold comprising at least one 

common port adaptable for fluid communication with one or more external reactant 
sources or one or more external reactor effluent sinks, two-hundred-fifty or more 
terminal ports adaptable for fluid delivery to or fluid recovery from the two-hundred-fifty 
or more microreactors, and a distribution Gnannel providing fluid communication 

10 between the at least one common port and each of the two-hundred-fifty or more terminal 
ports, the ratio of the number of terminal ports to the number of common ports being not 
less than about 10:1. 

1 08. The microsystem of claim 1 07 further comprising a releasable seal between 
15 the material-containing laminate ai/d one or more adjacent laminae in which the 

microreactors are formed. 

109. The microsystem of claim 107 wherein the reaction cavity of each of the two- 
hundred-fifty or more microreactors has a geometry defined by ratios of distances X, Y, 

20 and Z measured within the reaction cavity along three mutually orthogonal lines having a 
common point of intersection at a midpoint of the longest line, Z, the X:Z and Y:Z ratios 
each ranging from about 1 :2 to about 1:1. 

110. The microsystem of claim 1 07 further comprising two-hundred-fifty or more 
25 microseparators formejWn^ plurality of adjacent laminae, at least one of the laminae 

being an adsorbent-TOmaini|ig^toiinate comprising a substrate and one or more 
adsorbent materials for adsaroing at least one component of the reactor effluent, each of 



the two-hundred-f 



*rnore microseparators comprising a surface defining a separation 



cavity for separate lg at least one component of the reactor effluent, an inlet port in fluid 
30 communication wimine outlet port of one of the microreactors for receiving the reactor 
effluent therefrom/ and an outlet port in fluid communication with the separation cavity 
for discharging tne separated effluent therefrom. 

111. A syptem for identifying and characterizing materials that enhance a chemical 
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reaction, the system comprising j 

a chemical processing microsystem comprising (i) a plurality of parallel 
microreactors for carrying out a chemical reaction of interest, (ii) a plurality of parallel 
microseparators, each of the plJurality of microseparators comprising an adsorbent 
material that is selective for one or more reaction products of interest, and (iii) a fluid 
distribution system for supplying one or more reactants from one or more external 
reactant sources to the plurality of microreactors, for transferring reactor effluent from 
the plurality of microreactons to the plurality of microseparators, and for discharging the 
separated effluent from the/microseparators, 

a station for applying a detection agent to the adsorbent material such that the 
detection agent can react path the one or more adsorbed reaction products to form a 
detectable species, and 

a detector for de/ecting the detectable species. 

112. The systen^ of claim 1 1 1 wherein the detection agent is a dye or colorant. 

113. The system of claim 1 1 1 wherein the station is a spray station. 

114. The system of claim 111 wherein the detector is a parallel detector. 

115. The system of claim 1 1 1 wherein the detector is a CCD camera. 



116. A meth^fon^o^ding materials to a parallel processing microsystem for 
identifying and ^aracterizJpg materials that enhance a chemical reaction, the method 
comprising 

simultaneously lo^dmg at least four materials into four or more microreactors 
such that the fiptei^als are individually resident in a reaction cavity of a separate 
microreactor,ldach/of the at least four materials comprising an inorganic material, a 
metal-ligand cLa: non-biological organic material, each of the four or more microreactors 
comprising a surface defining a reaction cavity having a volume of not more than about 3 
ml for carrying out a chemical reaction, an inlet port in fluid communication with the 
reaction cavity for supplying one or more reactants to the reaction cavity, and an outlet 
port in fluid (communication with the reaction cavity for discharging a reactor effluent 
from the re* ction cavity. 
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1 17. The method of claim 1 16 where/n at least ten materials are simultaneously 
loaded into ten or more microreactors. 

5 118. The method of claim 1 1 6 wljferein at least one-hundred materials are 
simultaneously loaded into one-hundrafl or more microreactors. 

119. The method of claim 1 1 6 Avherein the four or more microreactors are formed 
in a plurality of laminae and the at least four materials are loaded into the four or more 

10 microreactors as a material-contairfing laminate comprising a substrate and the at least 
four materials at separate portion^ of the substrate. 

1 20. . The method of claim 1 1 6 wherein the four or more microreactors are formed 
in a plurality of laminae, the plurality of laminae including 

15 a first laminate comprising first and second surfaces in spaced, substantially 

parallel relationship to eacM other and the at least four materials, 

a second laminate/or laminates comprising first and second surfaces in spaced, 
substantially parallel relationship with each other, and an array of four or more 
substantially coplanar wells arranged to correspond to the arrangement of the at least four 
20 materials of the first laminate, each of the wells having an interior surface defining an 
open-ended cavity atr the first surface, the method further comprising 

engaging tne second surface of the materials-containing first laminate and the 
first surface of the/second laminate such that, taken together, the engaged laminae form 
an array of foufl^nhpre microreactors defined by the interior surfaces of the wells and at 



25 least a portio 

121. ' 
containing ] 



of material-containing regions of the material-containing first laminate. 

method jeu claim 120 wherein the second surface of the materials- 
it lamifiate and the first surface of second laminate are releasably engaged. 



30 122. The method of claim 120 wherein the second surface of the materials- 
containingmrst laminate and the first surface of second laminate are bonded. 



123. I A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 
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simultaneously loading at least four materials into four or more microreactors of a 
chemical processing microsystem sucm that the at least four materials are individually 
resident in separate microreactors, eadh of the at least four materials comprising an 
inorganic material, , a metal-ligand or a non-biological organic material, each of the four 
5 or more microreactors comprising a ^urface defining a reaction cavity having a volume 
of not more than 3 ml, 

simultaneously supplying or^b or more reactants to each of the four or more 
microreactors, 

simultaneously contacting ^ach of the at least four materials with the one or more 
10 reactants in the four or more micrgreactors under reaction conditions for the reaction of 
interest, 

simultaneously discharging a reactor effluent from each of the four or more 
material-containing microreactors, and 

evaluating the at least four materials for catalytic activity for the chemical 
1 5 reaction of interest. 



CO 

a 



1 24. The method of clalim 1 23 wherein the amount of each of the at least four 
materials loaded into the microreactors is not more than about 5 mg. 

20 125. The method of dlaim 123 wherein the amount of each of the at least four 
materials loaded into the microreactors is not more than about 1 mg. 



25 



126. The method df claim 123 wherein at least ten materials are simultaneously 
loaded into ten or more microreactors. 

127. The methop of claim 123 wherein at least one-hundred materials are 
simultaneously loaded into one-hundred or more microreactors. 



128. TWe method ofelaim 123 wherein the at least four materials are 
30 simultaneously loaderfinto the four or more microreactors as an array of candidate 
materials, thelarray comprising a substantially planar substrate and four or more 
materials at separate portions of the substrate. 



129. The method of claim 123 further comprising simultaneously unloading the 
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reactant-contacted materials from/the microreactors in which they reside after the 
chemical reaction of interest. 



130. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into four or more microreactors formed in a 
plurality of laminae such that the at least four materials are individually resident in 
separate microreactors, each of the at least four materials comprising an inorganic 
material, a metal-ligand or amon-biological organic material, each of the four or more 
microreactors comprising apirface defining a reaction cavity having a volume of not 
more than 3 ml, 

simultaneously supplying one or more reactants to each of the four or more 
microreactors, 

simultaneously contacting each of the at least four materials with the one or more 
reactants in the four or i/iore microreactors under reaction conditions for the reaction of 
interest, 

simultaneously/ discharging a reactor effluent from each of the four or more 
material -containing microreactors, and 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest, 

the at least four materials being loaded into the four or more microreactors 
without affecting th/e structural integrity of a fluid distribution system through which the 
one or more reactants are supplied to the microreactors or through which one or more 
reactor effluei^s are di^pharged from the microreactors. 

131. A mefhod for Gratifying or optimizing catalysts for a chemical reaction of 
interest, the riethedrecrf^rising 

loading /a] least four materials into four or more microreactors at a time t x such 
that the at leastfjour materials are individually resident in separate microreactors, each of 
the at least four materials comprising an inorganic material, a metal-ligand or a non- 
biological organic material, each of the four or more microreactors comprising a surface 
defining a rejection cavity having a volume of not more than 3 ml, 

simultaneously supplying one or more reactants to each of the four or more 
microreactors, 
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simultaneously contacting each of the at least four materials with the one or more 
reactants in the four or more micipreactors under reaction conditions for the reaction of 
interest, 

simultaneously discharging a reactor effluent from each of the four or more 
5 material-containing microreactors, and 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest at a time tt, the difference in time, t^, being less than about 3 hours. 

132. The method of cjflaim 1 3 1 wherein the difference in time, t^, is not more than 
10 about 1 hr. 

133. The method </f claim 1 3 1 wherein the difference in time, V^, is not more than 
about 30 minutes. 

15 1 34. The method of claim 1 3 1 wherein the difference in time, Vtj, is not more than 
about 15 minutes. 

135. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

20 loading atileast ten materials into ten or more microreactors such that the at least 

ten materials are individually resident in separate microreactors, each of the at least ten 
materials comprising an inorganic material, a metal-ligand or a non-biological organic 
material, each of the ten or more microreactors comprising a surface defining a reaction 
cavity havizig^^alxime of not more than 3 ml, 

25 simultaneously supplying one or more reactants to each of the ten or more 

microreactors' 

LimuraBSously contacting each of the at least ten materials with the one or more 
reactantsjri flie ten or more microreactors under reaction conditions for the reaction of 
interest, / 

30 simultaneously discharging a reactor effluent from each of the ten or more 

material-containing microreactors, and 

jtluating the at least ten materials for catalytic activity for the chemical reaction 
the at least ten materials being evaluated for catalytic activity at a throughput 
than about 1 0 materials / hour. 



evi 

of interest 
of not less 



V 
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136. The method of claim 1 35 therein the at least ten materials are evaluated for 
catalytic activity at a throughput of not less than about 100 materials / hour. 

137. The method of claim 135 wherein the at least ten materials are evaluated for 
catalytic activity at a throughput ot not less than about 1000 materials / hour. 

138. The method of claim/135 wherein the at least ten materials are at least ten 
different materials. 

139. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into four or more microreactors such that the at 
least four materials are individually resident in separate microreactors, each of the at least 
four materials comprising an inorganic material, a metal-ligand or a non-biological 
organic material, each of tne four or more microreactors comprising a surface defining a 
reaction cavity having a geometry and having a volume of not more than 3 ml, 

simultaneously supplying one or more reactants to each of the four or more 
microreactors, / 

simultaneously /contacting each of the at least four materials with the one or more 
reactants in the four or more microreactors, 

selecting the geometry of the reaction cavity and controlling the reaction 
conditions in the four or more microreactors such that the reactant residence time, x reS( is 
longer than the diffusion period, x diff , for the reaction cavity, 

simultaneously discharging a reactor effluent from each of the four or more 
material-containing microreactors, and 

evaluatingjthe \t |^ast four materials for catalytic activity for the chemical 
reaction of interest. 



140. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into four or more microreactors of a chemical 
processing microsystem such that the at least four materials are individually resident in 
separate microriactors, each of the at least four materials comprising an inorganic 
\) 
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material, a metal-ligand or a non-biological organic material, each of the four or more 
microreactors comprising a surfacp defining a reaction cavity having a volume of not 
more than 10 pi, 

simultaneously supplying one or more reactants to each of the four or more 
5 microreactors, 

simultaneously contacting each of the at least four materials with the one or more 
reactants in the four or more microreactors, 

simultaneously discharging a reactor effluent from each of the four or more 
material-containing microreactors into separate four or more microseparators of the 
10 chemical processing microsystem, 

simultaneously separating one or more components of the reactor effluents in the 
four or more microseparators, and 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest. 

15 

141. The method ^f claims 116, 123, 130, 131, 139 or 140 wherein the at least four 
materials are at least four different materials. 

142. The methdd of claims 1 16, 123, 130, 131, 139 or 140 wherein the reaction 
20 cavity of each of the/four or more material-containing microreactors has a volume of not 

more than about 10® 



143. The method of claims 116, 123, 130, 131, 139 or 140 wherein the reaction 
cavity of each of the four or more material-containing microreactors has a volume of not 

25 more than about/x X 

144. Th^meth^of claims 1 16, 123, 130, 131, 139 or 140 wherein the reaction 
cavity of eacH/o^tlie four or more material-containing microreactors has a volume of not 
more than ab<W 1 



30 



145. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into two-hundred-fifty or more microreactors such 
that the at least four materials are individually resident in separate microreactors, each of 
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the at least four materials comprising an inorganic material, a metal-ligand or a non- 
biological organic material, each of the two-hundred-fifty or more microreactors 
comprising a surface defining a reaction cavity having a volume of not more than 3 ml, 

simultaneously supplying one or more reactants to each of the two-hundred-fifty 
or more microreactors, 

simultaneously contacting each of the at least four materials with the one or more 
reactants in the two-hundred-fifw or more microreactors under reaction conditions for 
the reaction of interest, 

simultaneously discharging a reactor effluent from each of the two-hundred-fifty 
or more material-containing irJcroreactors, and 

evaluating the at least pur materials for catalytic activity for the chemical 
reaction of interest. 

146. The method of claim 145 further comprising 
unloading the at lea^t four reactant-contacted materials from the microreactors in 

which they reside, and 

loading a second sk of at least, four materials into the four or more microreactors 
of the chemical processing microsystem such that the second set of at least four materials 
are individually resident An separate microreactors. . 

147. The method Jof claim 146 wherein the at least four candidate materials are 
loaded simultaneously Into the four or more microreactors, and the reactant-contacted 
candidate materials are unloaded simultaneously therefrom. 

148. The method of claim 146 wherein the at least four materials are loaded 
sequentially into the/four or more microreactors, and the reactant-contacted candidate 
materials are unloaded therefrom. 



149. The/mefhoji^f claim 146 wherein one or more of the steps of loading the at 
least four candida^materials into the four or more microreactors, unloading the reactant- 
contacted candWale materials from the microreactors, and loading a second set of at least 
four candidate im terials into the four or more microreactors are automated. 

1 50. The irjethod of claim 1 45 wherein the one or more reactants are gaseous 
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reactafots. /• 

1511 The method of claim 1 45 wherein the at least four materials are contacted 
with the one or more reactants under a set of reaction conditions, the method further 
5 comprising controlling the reaction conditions to be substantially the same in each of the 
two-hunflred-fifty or more microreactors. 



ry 



fy : l 
in "j 

C5 ■ I 

C5 : 



152. 1 The method of claim 145 wherein the at least four candidate materials are 
contacted! with the one or more reactants under a set of reaction conditions, the method 

10 further co [Uprising controlling the reaction conditions to be substantially the same in 

each of ths two-hundred-fifty or more microreactors according to one or more control 

protocols selected from the group consisting of: 

co] ltrolling the temperature to be not less than about 100 °C and to be 

substantially the same in at least four of the two-hundred-fifty or more microreactors, 
15 controlling the pressure to range from about 1 atm to about 200 bar and to be 

substantial y the same in at least four of the two-hundred-fifty or more microreactors, 

controlling the residence time to range from about 1 usee about 1 hour and to be 

substantially the same in at least four of the two-hundred-fifty or more microreactors, 

and 

20 controlling the reactant flow rate to be substantially the same through at least four 

of the two-1 undred-fifty or more microreactors. 

153. r lie method of claim 1 45 wherein the at least four materials are contacted 
with the one or more reactants under a set of reaction conditions, the method further 

25 comprising controlling the reaction conditions to be varied between at least two of the 
two-hund^l-fifty^more microreactors. 

154. r lie m&hod of claim 1 45 wherein the at least four materials are contacted 
with the one tfrmore reactants under a set of reaction conditions, the method further 

30 comprising^ Controlling the reaction conditions to be varied between at least two of the 
two-hundrec -fifty or more microreactors according to one or more control protocols 
selected from the group consisting of: 

controlling the temperature to be varied between at least two of the two-hundred- 
fifty or more|microreactors, 
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controlling the pressure to tp varied between at least two of the two-hundred-fifty 
or more microreactors, 

controlling the residence rfme to be varied between at least two of the two- 
hundred-fifty or more microreactors, and 
5 controlling the reactant now rate to be varied through at least two of the two- 

hundred-fifty or more microreactors. 

.155. The method of claim 1 45 wherein the candidate materials are a film of 
material formed on a surface 6f the reaction cavity. 



156. The method of clpim 145 wherein the microsystem comprises four-hundred or 
more microreactors. 



%J 
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157. The method of/claim 145 wherein the microsystem comprises one-thousand 
1 5 or more microreactors. 

158. The method of claim 145 wherein different candidate materials are 
individually resident in the separate reaction cavities of at least 90% of the two-hundred- 
fifty or more microreactors. 



20 



25 
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1 59. The methoJd of claim 1 45 wherein at least four materials are evaluated for 
catalytic activity according to one or more analytical protocols selected from the group 
consisting of 

determining /catalytic activity by analytical measurement of the reactor effluent, 
determining catalytic activity by in situ analytical measurement, 
detenninin|^talytic activity by serial analytical measurement, 
detennining catalytic activity by parallel analytical measurement, and 
determining c*j*%tic activity of a subset of the at least four materials by parallel 
analytical m :asurement. 

1 60. The method of claim 145 wherein at least four materials are evaluated for 
catalytic activity according to one or more analytical protocols selected from the group 
consisting of 

determining catalytic activity by parallel or serial gas chromatography of the 
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reactor effludmts, 

determining catalytic activity by separating one or more components of the 
reactor effluents and determining the presence, absence or amount of the separated one or 
more components, 

detennining catalytic activity by adsorbing one or more components of at least 
four reactor effluents onto an adsorbent material, and determining the presence, absence 
or amount of adsorbed component, 

determiiing catalytic activity by adsorbing one or more components of at least 
four reactor eff uents onto an adsorbent material, desoibing an adsorbed component, and 
determining the presence, absence or amount of desorbed component, and 

determi iing catalytic activity by detennining the amount of a reaction product 
formed by the Ihemical reaction of interest. 



161. A 
interest, the method 

loading 
microsystem 



microreactors 




method for identifying or optimizing catalysts for a chemical reaction of 
comprising 

at least four materials into the microreactors of the chemical processing 
df claims 1, 7, 14, 20, 32, 38, 40, 45 or 61, 
simultaneously contacting each of the at least four materials with the one or more 
reactants in th<; microreactors under reaction conditions for the reaction of interest, 
simulti neously discharging a reactor effluent from the material-containing 
and 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest. 

for evaluating or optimizing process conditions for a chemical 
; method comprising 

supplying one or more reactants to each of four or more 
/ch of the microreactors comprising a surface defining a reaction cavity 
{q of not more than about 10 \i\ for carrying out a chemical reaction, an 
inlet port in fl iid communication with the reaction cavity, and an outlet port in fluid 
communication with the reaction cavity, 

controlling a first set of reaction conditions to be substantially identical in each of 
the microreactors, 

controlling a second set of reaction conditions to be varied between two or more 
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of the microreactors, 

simultaneously discharging a reactor effluent from each of the four or more 
microreactors to four or more microseparators, each of the microseparators comprising a 
surface defining a separation cavity for separating at least one component of a reactor 
effluent, an inlet port in fluid communication with the outlet port of one of the 
microreactors fir receiving the reactor effluent therefrom, and an outlet port in fluid 
communication With the separation cavity, and 

simultan jously discharging the separated effluent from each of the 



microseparators. 



and 



evaluating the effect of varying the second set of reaction conditions. 



1 63 . The method of claim 1 62 wherein the four or more microreactors are formed 



in a plurality of 
laminae. 



164. The 
four candidate 
lpl. 



nethod of claim 162 wherein the reaction cavity of each of the at least 
material-containing microreactors has a volume of not more than about 



165. Hie 
conditions are i 
residence time 



166. The 
conditions are iflu 
and residence tifne 



aminae and the four or more microseparators are formed in a plurality of 



method of claim 162 wherein the first and second set of reaction 
independently selected from the group consisting of temperature, pressure, 
and flow rate. 



method of claim 162 wherein the first and second set of reaction 
[dependency selected from the group consisting of temperature, pressure, 



1 67. A method fo/ evaluating or optimizing process conditions for a chemical 
reaction of interes :, tj*e method comprising 

simulta id^usly supplying one or more reactants to each of four or more 
microreactors \ >f the chemical processing microsystem of claims 1, 7, 14, 20, 32, 38, 40, 
45 or 61, 

controlling a first set of reaction conditions to be substantially identical in each of 
the microreactors, 
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controlling a second set of reaction conditions to be varied between two or more 
of the microreactors/ 

simultaneo;^? discharging a reactor effluent from each of the four or more 

microreactors, i 

5 evaluating the e^^f of varying the second set of reaction conditions. 

168. \ A manifold for distributing fluids in microfluidic systems, the manifold 
comprising 

a common port adaptable for fluid communication with one or more fluid sources 
10 or sinks, 

2 n teiminal ports adaptable for fluid delivery to or fluid recovery from 2 n 
microcomponents, n being an integer not less than 2, and 

a distribution channel providing fluid communication between the common port 
and each of tne 2 n terminal ports, the distribution channel having a hydraulic radius of 
15 not more thankbout 2.5 mm and comprising 2 n -l channel sections connected with each 
other through Kl binary junctions, each of the 2 n -l channel sections having at least three 
access ports serving as the common port, as a connection port for a binary junction, or as 
a terminal porUthe manifold being further characterized by one or more of the features 
selected from tHe group consisting of 
20 the 2M ihannel sections are linear channel sections, 

n is an inieger of not less than 6, and 

the 2 n microcomponents are arranged in a substantially planar array with a planar 
density of not less than about 1 microcomponent / cm 2 . 



25 



30 



1 69. The mtofold of claim 1 68 wherein (a) one of the channel sections has access 
ports serving as the common port and as connection ports for two binary junctions, (b) 
[2 n_1 -2)] of the channel sections have access ports serving as connection ports for three 
binary junctions, ana (c) [2 n ' 1 ] of the channel sections have access ports serving as a 
connection port for tone binary junction and as two terminal ports. 

1 70. The manifold of claim 1 68 wherein the microcomponents are microreactors 
comprising a surface defining a reaction cavity having a volume of not more than about 3 
ml for carrying out a chemical reaction, and at least one port in fluid communication with 
the reaction cavity. 
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171. The manifold of claim 1 68 wherein the distribution channel has a 
conductance that is substantially the same for each of the flow paths between the 
common port and each of the terminal ports. 

1 72. The manif )ld of claim 1 68 wherein the length of a total flowpath between the 
common port and eac i terminal port is the same. 



173. The manifold 
10 common port and eac|i 



of claim 1 68 wherein the change in pressure between the 
terminal port is the same. 



174. Themani 
common port and 



eac i 



fid of claim 168 wherein the change in pressure between the 
terminal port is substantially linear. 



15 



175. Themani 



177. The manifold 
20 distribution channel 



>ld of claim 168 wherein n is not less than 8. 



176. The manif Did of claim 1 68 wherein n is not less than 10. 



£re 



of claim 168 wherein each of the channel sections of the 
substantially coplanar. 



178. A method 
microcomponents, the 
simultaneous 
25 microcomponents, n 



for providing fluids to or removing fluids from a plurality of 
method comprising 
y supplying a fluid to, or discharging a fluid from, each of 2 n 
being an integer of not less than 2, the fluid being supplied or 



discharged through t le distribution manifold of claim 168. 

1 79. A microreactor foynicroscale chemical reactions, the microreactor 
comprising 

30 a surface defi^ng/d>ce&etion cavity for carrying out a chemical reaction, the 

reaction cavity having ar volume of not more than about 10 jil and a geometry defined by 
ratios of distances 3^Jr; and Z measured within the reaction cavity along three mutually 
orthogonal lines hayng a common point of intersection at a midpoint of the longest line, 
Z, the X:Z and Y:2 ratios each ranging from about 1 :2 to about 1:1, 
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an inlet port in fluid communication with the reaction cavitjyfbr supplying one or 
more reactants thereto, and 

an outlet port in fluid communication with the reaction <j£vity for discharging one 
or more reaction products therefrom. 

1 80. The microreactor of claim 179 wherein the vojraie of the reaction cavity is 
not more than about 1 (il. 

181. The microreactor of claim 179 wherein Jae X:Z and Y:Z ratios each range 
from about 2:3 to about 1:1. 

1 82. The microreactor of claim 179 wly^rein the X:Z and Y:Z ratios each range 
from about 3:4 to about 1:1. 

1 83. The microreactor of claim 1$) wherein the X:Z and Y:Z ratios are each about 
1:1. 

1 84. A method for effecting ^nicroscale chemical reaction, the method 
comprising 

supplying on6 or more riactahts for a chemical reaction of interest to a 
microreactor, the microreactoi/ comprising a surface defining a reaction cavity having a 
volume of not m</re than aboWTlO pi for carrying out a chemical reaction, an inlet port in 
fluid communic^tiori with me reaction cavity for supplying one or more reactants thereto, 
and an outlet poift in Ifluicy communication with the reaction cavity for discharging one or 
more reaction products merefrom, and 

converting the pnc or more reactants to one or more reaction products in the 
reaction cavity, 

the reactants'residing in the reaction cavity under process conditions effective for 
the chemical reaction of interest for a residence time, x KSt that is longer than the diffusion 
period, for tl/e reaction cavity under such process conditions. 

185. The method of claim 1 84 wherein the microreactor further comprises a 
catalyst within the reaction cavity for catalyzing the chemical reaction of interest. 
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